Abstract. The development of Chinese graphite industry has a broad prospect. The purification of high purity graphite often produces much acid wastewater containing fluorine. The main characteristic of graphite industrial fluorine-containing wastewater is strong acidity and high fluorine content. The calcium salt precipitation method is used as primary treatment process in this research. The precipitator is selected and the precipitation process parameters are optimized. A method of treating wastewater dividedly according to wastewater source is put forward, compared with mixed wastewater treatment, better treatment effect is achieved.
Introduction
Graphite is a kind of important mineral resources, widely used in many fields .Graphite resources are very abundant in Heilongjiang province, which make up about half of total reserves of the world [1] . At present, Chinese graphite industry is lack of Science and technology content. Development of graphite purification technology is urgently in need. The production of high purity graphite mainly uses the method of hydrofluoric acid, based on the economical and practical considerations, which creates a large amount of acidic wastewater containing fluorine. Excessive fluoride in the environment can cause serious damage to animal, plants and human body [2] , therefore, the wastewater and sludge containing fluoride need to be treated carefully.
Commonly methods used for determination of fluorine ion concentration in water with fluoride are ion selective electrode method, fluorine reagent spectrophotometry method, alizarin zirconium calorimetric method, ion chromatography method, gas chromatography method, fluorescence method, etc. Ion selective electrode method has simple structure, high sensitivity, fast response speed, high precision and simple operation. It can overcome the interference of color and luster, and is easy to carry. Therefore this method is widely used [3] . However the concentration in diluent is on the high side when measure the fluoride ion content in refining wastewater by the ion selective electrode method [4] . This kind of phenomenon are studied in this paper, and the influence factors of fluoride ion concentration measurement and the matters needing attention are discussed. Determination of fluorine ion concentration by ion chromatography. Water samples were sent to ion chromatography instrument after 0.45 micron filtration membrane filtration.
Materials and methods

Main instruments and reagents
Results and discussion
Water quality analysis Wastewater containing fluorine was treated by coagulation sedimentation process. Components of wastewater are measured by ion chromatography and ICP, the results are shown in table 1. Water pH is about 7, the fluorine ion concentration is below 5 mg/L. Water contains a lot of calcium, which come from precipitating agent. Besides, there are a lot of Cl -and NO 3 -, which come from graphite purification process. Choice of precipitating agent: CaO, Ca (OH) 2 and CaCO 3 Lime precipitation method was used to treat this waste water. Calcium ions react with fluoride ions, and alkaline precipitation agent can neutralize the pH in the same time. Theoretically CaO , Ca (OH) 2 and CaCO 3 can be used as precipitating agent, the three are likely to be effective precipitant. We made experimental investigation to find which is best for acidic wastewater containing fluorine from graphite purification. As can be seen in the figure, three kinds of precipitation agent can effectively reduce fluorine ion concentration, 7200 mg/L of fluorine ion in waste water was treated to below 50 mg/L. Although that do not meet national standards, the vast majority of fluorine ion was removed, and after the process adjustment should be able to achieve better treatment effect. Under the condition of the same molecular weight of precipitant, pH can only be adjusted to around 4 in calcium carbonate group,which shows that calcium carbonate can't effectively regulate pH, thus precipitating agent should be CaO or Ca (OH) 2 . Chose calcium oxide as precipitant can make less quantity of sludge and the subsidence effect is better.Calcium oxide molecular weight smaller than calcium hydroxide, costs are lower than calcium hydroxide, thus eventually consider to choose calcium oxide as precipitant.
Adding method of calcium oxide
This section analyzed the add way of calcium oxide. Calcium oxide powder directly added to raw water of reaction (dry dosing) or calcium oxide and water preparation into lime milk then added to raw water for reaction (wet dosing). The contrast of experiment result is showed in figure 2. Dry dosing treatment effect is relatively better than that of wet dosing, this is because in the laboratory in the process of preparation of lime milk, calcium hydroxide generated solubility is very small, when mixing lime milk added to the raw water of reaction , lime milk will rapid subsidence, there will be more obvious harden phenomenon generated more massive particles, this part of the particles in the process of reaction with fluoride wastewater will be packaged by new generation of calcium fluoride, which causing decreased efficiency. So we choose dry dosing as the dosing way of calcium oxide.
Effect of CaO dosing quantity on fluorine ion concentration and pH of wastewater.
Calcium fluoride has high solubility, concentration of calcium fluoride saturated solution at room temperature is around 8mg/L [5] . Calcium fluoride precipitation particles is very small,60% of which is smaller than 2µm. Tiny calcium fluoride precipitation is difficult to sediment, so calcium fluoride particles is easy to stay in the supernatant fluid, which will redissolve after the dilution, increasing fluorine ion concentration in the solution [6] .
Graphite purification produce two kinds of acidic waste water. We made a research on the effect of calcium additive quantity on fluoride ion concentration and pH. We took six group of experiments. With the increase of adding amount of CaO, pH rise gradually. Fluorine ion concentration reduced at first and raised after that, which may because of the reduce of the utilization ratio of calcium oxide [7] .When add too much calcium fluoride ion concentration increased. For first kind of water the best amount of Cao is 120g/L, pH value is close to neutral and fluorine ion concentration is the lowest. The corresponding second water appropriate amount of CaO is 15g/L. It is visible that second kind water is much weaker in acid than fist kind. Drug dosing quantity is quite different in separate processing, second kind of water consumption of calcium oxide is small.
Conclusion
The main characteristic of graphite industrial fluorine-containing wastewater is strong acidity and high fluorine content. The calcium salt precipitation method is used as primary treatment process in this research. A method of treating wastewater dividedly according to wastewater source is put forward, compared with mixed wastewater treatment, better treatment effect is achieved.
